physician. As a diagnostic classification it has been used for some time in continental Europe and more recently in the British psychiatric literature (Van Krevelen, 1971; Bosch, 1962; Isaev & Kagan, 1974 ), but it is not mentioned in DSM-III. A comprehen sive review of the syndrome has been given by Wing (198 l) and further work in the area is continuing. The question of whether the syndrome falls within the realm of developmental disabilities or of schizoid personality has been debated in the British literature (Wolff & Barlow, 1979; Chick et al, 1979; Wing, 1981) . Indeed, some of the more recent work on cri teria for personality disorder in the families of schizophrenics may describe patients with Asperger's syndrome (Kendler, 1984) . We agree with Wing that the condition most properly falls within the category of autistic-like symptomatologyâ€"more specifically, â€˜¿ pervasive developmental disorder'.
Patients with Asperger's syndrome (AS) character istically present with developmental delay. Many, but not all, develop the syndrome from what appears to be an autistic stance in infancy. An earlier attempt to define the discrete differences between autism and AS was presented by Van Krevelen & Kuipers(1962) . AS patients usually present with abnormal and often bizarre speech which is pedantic and aprosodic in quality. (Prosody refers to the rhythmic, inflective, tonal, and affective quality of spoken words, exclus ive of the meaning of the words or phrases: aprosodic speech is speech without prosody, i.e. it is flat, atonal, emotionless and monotonous). Non-verbal com munication is clumsy and is poorly co-ordinated with verbal utterances. Social interactions are character ised by withdrawal, interpersonal clumsiness, and a major deficit in empathy for others. Repetitive activities and resistance to change are often present. Stereotyped movements of the body and limbs occur occasionally.
There is excellent rote memory, with hypertrophy of isolated interests and mastery of special interests. An increased incidence of mental retardation is observed but the condition is also con Cases of Tourette syndrome with autism and with mental retardation have been described in the literature (Kerbeshian et al, 1984; Burd & Kerbeshian, 1985) . Of our six patients with Asperger's syndrome, three also presented with Tourette syndrome: one of these cases is described in detail below. Data on all six patients is presented in Table I . 
CaseT@pOI@t
He satunaidedat theageof sixmonths, crawledat eight D.D. was originally seen at the age of 13. At that time he months, and stood at eleven months. He walked at twelve had difficulty in communicating with others, particularly months, dressedhimself at three years, and was also riding adults. He was the second of two children, born after an a tnike by the age of three. He could utter single words at uncomplicated full-term pregnancy, labour and delivery. 18 months and short phrases at two years, but sentences Birth weight was approximately seven pounds. No did not appear until the age of four, when he was enrolled neonatal problems wereobserved.
in speech therapy. 
Discussion
It is the belief of the authors that Asperger's syn drome would be appropriately classified as a sub group of the â€˜¿ pervasive developmental disorders' delineated in DSM-III (American Psychiatric Association, 1980), since it involves severe dcvi ations and delays along multiple lines of develop ment and in a number of cognitive spheres. In AS one sees developmental delays and deviations in social interaction, speech . and language develop ment, non-verbal communication, and cognition. These give rise to areas of hypertrophied interest which may represent, on the one hand, obsessive compulsive symptomatology, and on the other hand a form of adaptation in a person who is unable to relate to significant others but can relate to ideas or things. These traits are enduring within the mdi vidual and are characteristic of persons with the diagnosis of Asperger's syndrome. The wider term â€˜¿ personality disorder' could therefore also be used to categorise the type of phenomenology present in these patients.
The course of development in our patients appeared to have given rise to the symptomatology of Asperger's syndrome by approximately the age of four. Subsequent development of Tourette syndrome followed in three cases, i.e. tic symptomatology was a secondary event. A fourth patient presented with tic symptoms but did not meet the criteria for Tourette syndrome. The patients with Tourette syndrome or other tic symptoms were treated with low doses of haloperidol, and in three out of the four cases improvement was observed not only in their Tourette and tic symptomatology but also in those symptoms specific for Asperger's syndrome; i.e. they related better to others, evidenced improvement in non An EEG was obtained and appeared normal. In the course of the mental status examination, the patient was distracted by various objects in the room, repetitively stroked his own body, engaged in manneristic movements of the hands and wrists, and would rhythmically pat him self. On one occasion he took a piece of fluff from the examiner's person, contemplated, it and then threw it away; during this action the examiner's foot was related to as an object rather than as being part of another person.
No tic-like movements were noted. The patient's voice was high-pitched, monotonal, and stereotypic, with a machine-like quality.
The patient admitted to feelings of low self-esteem, but denied suicidal ideation. He also admitted to ritualistic and obsessive concerns such as compulsively drawing schemata for pinball machines.The impressionsat that time was of schizoid personality or borderline personality in early adolescence. Although the patient's sense of reality appeared distorted by his compulsive and stereotypic relationship to the world of objects and people, his cog nitive processing of interpersonal and physical events disclosed no breakdown in reality testing.
The patient was next seen at 18years of age. His mother indicated that since he was last seen he had become obsessed with certain things, such as computers, and behaved in a â€˜¿ goofy' fashion when something struck him as funny. He had inappropriate body movements and when nervous would pick up pieces of fluff and examine them carefully. In the past he had been put on tranquillisers,to which he responded by becoming a â€˜¿ zombie'. He persisted in a number of oddities which made it difficult for him to relateto other persons. In particularhe showed an extreme interest in computers and musical instruments. He had only marginal contact with his peers.
During the mental status evaluation the patient exhibited marginal personal hygiene: he was dressed in a dirty T-shirt and old jeans, and body odour was noticeable. Throughout the interview he avoided direct eye contact and when eye contact was made he would avert his gaze. He was restless, shifting his position often, and was dis tractible. He was often distracted by fluff on the floor, or by the texture of the chair. He engaged in multiple motor tics, which had started several years previously. These were primarily confined to the head, trunk and extremities. He would repeatedly flick his fingers and jerk his body. He also engaged in complex rituals which he stated helped him with his train of thought. These included repetitive move ments of his fingers and wrist: they were in sequence and very rapid. His speech was frequently interrupted with an â€˜¿ um' sound, and he appeared to have repetitive, stereo typic and spasmodic speech, with poor intonation. He frequently mumbled. Affect was dominated by anxiety. He denied blocking of thought, ideas of reference, ideas of interaction, through rehearsal and practice, can also be of benefit. Exposure to social situations and set -up situations in which peers or significant others deliberately initiate interaction with patients is also very helpful. Unfortunately, the very factors which define Asperger's syndrome are negative indicators for insight-oriented psychotherapy. Moreover, insight-oriented psychotherapy has not proven to be of benefit in treating the symptoms of Tourette syndrome, and the literature on behavioural inter vention with Tourette syndrome is inconclusive (Shapiro & Shapiro, 1981) .
We know of no previous reports of the strong interrelationship between Asperger's syndrome and tic the disorders that appeared to exist among our patients. The developmental implications of this possible syndromic interrelationship are intriguing.
We have seen an analogous interrelationship in four patients with DSM-III infantile autism who developed Tourette syndrome as a secondary feature. In those four, the development of Tourette syndrome was followed by an acceleration in development, i.e. the tic syndrome appeared to be a marker for improved outcome.
The degree to which Asperger's syndrome may represent a disorder of neurological development related to infantile autism is unclear. It has been hypothesised that Asperger's syndrome may be a milder form of infantile autism, with later onset.
Our clinical experience tends to support the belief that the course of Asperger's syndrome is dis tinguishable from the usual course of infantile autism primarily by the crystallisation of the defin ing symptoms, the severity of symptoms, and the improved outcome. The age of emergence of AS is roughly four years; nonetheless many of these patients do exhibit abnormalities of motor develop ment, ability to communicate and social development prior to the emergence ofAS. The observed manifes tations of this disorder appear to change in response to different developmental interactions between neuropsychiatric and environmental factors as the patients mature.
Of our six patients with Asperger's syndrome, three also developed Tourette syndrome and a fourth had a vocal tic. This high incidence of Tourette syndrome and other tics may reflect a referral bias, as individuals with tic disorders are referred to our clinic from all over the state, or alternatively may be due to tic symptomatology being misclassified under the description â€˜¿ stereo typed movements' which has been frequently noted in previous descriptions of Asperger's syndrome. Given the small number of cases reported here, we can only speculate that the presence of Tourette and tic symptomatology in four of our patients with Asperger's syndrome represented a marker for a form of pervasive developmental disorder less severe than autism. The neurophysiology of such a marker is not clear. Further elucidation of the significance of these neurophysiological factors may be forthcoming as specific forms of pharmacological intervention are correlated with specific symptomatic responses. A useful area for further research would be to assess the response to haloperidol of Asperger's syndrome patients without Tourette or tic symptomatology. Such a study could be accomplished only with rigorous experimental design and with appropriate consent, given that haloperidol may cause tardive dyskinesia. Finally, there is an important need to refine specific psycho-educational treatment approaches to Asperger's syndrome and to ascertain if such programming can be enhanced by pharma cological treatment of selected patients. The authors are currently investigating this possibility.
